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In the title compound, C21H19NO5S2, the dihedral angles 
between the formylphenyl ring and the two methylphenyl 
rings are 29.3 (3) and 28.9 (3)°, respectively; the dihedral angle 
between the methylphenyl rings is 48.4 (2)°. The C— N— S — C 
torsion angles are —74.1 (2) and —105.4 (2)°. In the crystal, 
molecules are linked by pairs of C— H- ■ O hydrogen bonds, 
forming inversion dimers. 

Related literature 

Several sulfonamide derivatives have been used as chemo- 
therapeutic agents for their antibacterial, antifungal, anti- 
tumor and hypoglycemic effects, see: Chohan et al. (2010); El- 
Sayed et al. (2011); Seri et al. (2000). Some sulfonamide 
derivatives have been shown to possess carbonic anhydrases 
inhibitory properties, see: Suparan et al. (2000). Disulfona- 
mides containing two sulfone groups connected to the nitro- 
gen atom are used for their antitumor activity and carbonic 
anhydrases inhibitory properties, see: Boriack-Sjodin et al. 
(1998). For related structures, see: Elgemeie et al. (2013); 
Mughal et al. (2012). 
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Experimental 

Crystal data 

C2lHi,N05S2 

M, = 429.49 
Monoclinic, P2^/n 
a = 15.5505 (6) A 
b = 7.8816 (3) A 
c = 16.6876 (7) A 
= 103.942 (1)° 

Data collection 

Bmker SMART 1000 CCD area- 
detector diffractometer 
14091 measured reflections 



Refinement 

R[F'^ > 2a{F^)] = 0.049 

wR(F^) = 0.173 

S = 1.12 

4943 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1985.03 (14) A" 
Z = 4 

Mo Ka radiation 
jLt = 0.30 mm^' 
r = 199 K 

0.22 X 0.14 X 0.05 mm 



4943 independent reflections 
3099 reflections with / > 2cr(/) 
Ri„, = 0.045 



264 parameters 

H-atom parameters constrained 
Ap„ax = 0.42 e A"^ 
Ap„i„ = -0.64 e A"^ 



D-H-A 


D-H 


H---A 


D---A 


D-H---A 


C6-H6- ■ 02' 


0.95 


2.62 


3.261 (4) 


125 


Symmetry code: (i) — 


V, -y+ 1, -z. 









Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL ; molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for publication: 
SHELXTL and publCIF (Westrip, 2010). 

This work was supported by Kyonggi University Research 
Grant 2013. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: XU5787). 
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N-(2-Formylphenyl)-4-methyl-N-[(4-methylphenyl)sulfonyl]benzenesulfonamide 
Sung-Gon Kim 

1 . Chemical context 

2. Structural commentary 

Sulfonamides, which are already known as sulfa drugs, are an important class of compounds in the field of chemistry, 

biology and pharmacology. Several sulfonamide derivatives are used as chemotherapeutic agents for their antibacterial, 
antifungal, antitumor and hypoglycemic (Chohan et al, 2010; El-Sayed et a/., 2011; Seri et al, 2000). In addition, some 
sulfonamide derivatives have been shown to inhibit on carbonic anhydrases (Suparan et al, 2000). Disulfonamides 
containing two sulfone groups connected to the nitrogen atom are used for their antitumor activity and carbonic 
anhydrases inhibitory properties (Boriack-Sjodin et al, 1998). In view of these potential applications and in continuation 
of our work, the structure of the title compound has been carried out and the results are presented here. 

X-ray analysis confirms the molecular structure and atom connectivity as illustrated in Fig. 1. The geometry around 
atoms SI and Nl are distorted tetrahedral and planar trigonal, respectively. The average S— O bond length is 1.421 (2) A, 
while the S — and S — C bond lengths are 1.694 (3) and 1.746 (3), respectively. The dihedral angles between the formyl- 
phenyl ring (CI 5-20) and the C1-C6 and C8-C13 methylphenyl rings are 29.3 (3) and 28.9 (3)°; the dihedral angle 
between the methylphenyl rings is 48.4 (2)°. The sulfonamide torsion angles are -74.1 (2)° for C15 — 'HI — SI — CI and 
-105.4 (2)° for C15— Nl— S2— C8. In the crystal, Fig 2, weak C— H-0 hydrogen bonds link the molecules, forming a 
three-dimensional network. 

3. Supramolecular features 

4. Database survey 

5. Synthesis and crystallization 

A solution of 4 M Na2C03 in water (35 mL) was added to a solution of 2-aminobenzyl alcohol (5.0 mmol) and ;?-toluene- 
sulfonyl chloride (12.0 mmol) in THF (10 mL). After stirring at room temperature for 24 h, the reaction mixture was 
poured into cold water and extracted with EtOAc. The resultant organic layer was washed with brine and dried over 
MgS04. The resulting residue was purified by silica gel chromatography to afford 2-(ditoluensulfonylamino)benzyl 
alcohol. Next, to solution of 2-(ditoluensulfonylamino)benzyl alcohol in CH2CI2 (10 mL) was added excess Mn02 (20 
mmol). After stirring for at room temperature for 36 h, the reaction mixture was filtered under celite pad and purified by 
siUca gel chromatography to afford the title compounds. Crystals suitable for X-ray analysis were obtained by 
recryatallization from an n-hexane/CH2Cl2 solution. 
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6. Refinement 

All H atoms were positioned geometrically, (C — H = 0.95-0.96 A) and constrained to ride on their parent atoms, with 
C^iso(H) = xf/eq(C), where x = 1.2 for all other H atoms. 




Figure 1 

A view of the molecular structure of the title compound, showing the atom-numbering scheme. Displacement ellipsoids 
are drawn at the 50% probability level. 




Figure 2 

A partial view of the crystal packing of the title compound. Hydrogen atoms have been omitted for clarity. 
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yV-(2-Formylphenyl)-4-metKyl-yV-[(4-methylphenyl)sulfonyl]benzenesulfonamide 



Crystal data 

C21H19NO5S2 
M, = 429.49 
Monoclinic, P2i/n 
Hall symbol: -P 2yn 
a = 15.5505 (6) A 
fc = 7.8816(3) A 
c= 16.6876 (7) A 
fi= 103.942(1)° 
F= 1985.03 (14) A3 
Z=4 

Data collection 

Bruker SMART 1000 CCD area-detector 

difiractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and co scans 
14091 measured reflections 
4943 independent reflections 

Refinement 

Refinement on 

Least-squares matrix: full 

R[P > 2a{I^y\ = 0.049 

wi?(i^) = 0.173 

S= 1.12 

4943 reflections 

264 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 896 

1.437 Mgm-3 
Mo Ka radiation, i = 0.71073 A 
Cell parameters from 5757 reflections 
61 = 2.5-28.3° 
H = 0.30 mm-i 
T= 199 K 
Block, colorless 
0.22 x 0.14x0.05 mm 



3099 reflections with / > 2(7(/) 
7?i„t = 0.045 

Omay. = 28.3°, 6misi = 1.6° 



h = -19^20 
A: = -10^6 
/ = -22^22 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 

w = l/[(7^(i^o') + (0.0595P)2 + 2.1799^] 

where P = (F„^ + 2F,^)/3 
(A/<t)^< 0.001 
Apn^ax = 0.42 e A-3 
Apmin = -0.64 e A-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression ofF^> (t(F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refmement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
X y z U.J'IU^^ 



Nl 0.04365 (17) 0.3510(3) 0.23535 (16) 0.0354(6) 

51 -0.02134(5) 0.27690(10) 0.14551 (5) 0.0346(2) 

01 -0.07076(14) 0.1425(3) 0.16970(14) 0.0414(6) 

02 -0.06558 (15) 0.4204(3) 0.10297(14) 0.0427(6) 

52 0.07742 (5) 0.55504(11) 0.25037 (5) 0.0365 (2) 
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A A1 O O /I C\ 

0.03zz (l3) 


A AAO 1 /I 

O.OOz 1 (13) 


0.0052 


(12) 


A AAO/C /I 1\ 

0.0026 (13) 


Cio 


A AT A 1 /I '7\ 

(j.03yi (1 /) 


A A1 01 /I 0\ 

0.03o3 (lo) 


A A1 Af\ i A iZ\ 

0.0340 (lo) 


A AAI £. ^ A A \ 

— 0.003 o (14) 


0.0105 


(13) 


A AAI C /I /1\ 

0.000 (14) 


ri 7 








—0 009Q (\ l'\ 


0.0144 


(16) 


w.v/w / z, yuj 


C18 


0.053 (2) 


0.045 (2) 


0.046 (2) 


0.0087(18) 


0.0053 


(17) 


0.0113(17) 


C19 


0.0405 (18) 


0.051 (2) 


0.055 (2) 


0.0133 (17) 


0.0096 


(16) 


0.0113 (18) 


C20 


0.0330 (16) 


0.045 (2) 


0.0456 (19) 


0.0006 (15) 


0.0122 


(14) 


0.0056 (15) 


C21 


0.0400 (17) 


0.0384 (19) 


0.049 (2) 


-0.0024 (15) 


0.0170 


(16) 


0.0027 (15) 


05 


0.0688(18) 


0.0678 (19) 


0.0707 (18) 


0.0055 (15) 


0.0466 


(16) 


0.0109(15) 



Geometric parameters (A, °) 


Nl— C15 


1.452(4) 


C9— CIO 


1.387 (5) 


Nl— S2 


1.691 (3) 


C9— H9 


0.9500 


Nl— SI 


1.697 (3) 


CIO— Cll 


1.390 (5) 


SI— 02 


1.422 (2) 


CIO— HIO 


0.9500 


SI— 01 


1.423 (2) 


Cll— C12 


1.384 (5) 


SI— CI 


1.745 (3) 


Cll— C 14 


1.507 (5) 


S2— 04 


1.416 (2) 


C12— C13 


1.375 (5) 


S2— 03 


1.423 (2) 


C12— H12 


0.9500 


S2— C8 


1.746 (3) 


C13— H13 


0.9500 


CI— C6 


1.385 (4) 


C14— H14A 


0.9800 


CI— C2 


1.391 (5) 


C14— H14B 


0.9800 


C2— C3 


1.380 (5) 


C14— H14C 


0.9800 


C2— H2 


0.9500 


C15— C20 


1.381 (4) 


C3— C4 


1.387 (5) 


C15— C16 


1.396 (4) 


C3— H3 


0.9500 


C16— C17 


1.385 (5) 


C4— C5 


1.385 (5) 


C16— C21 


1.483 (5) 


C4— C7 


1.512(5) 


C17— C18 


1.378 (5) 


C5— C6 


1.388 (5) 


C17— H17 


0.9500 


C5— H5 


0.9500 


C18— C19 


1.384 (5) 


C6— H6 


0.9500 


C18— H18 


0.9500 


C7— H7A 


0.9800 


C19— C20 


1.382 (5) 
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C7 — H7B 


f\ f\or\f\ 

0.9800 


/—I 1 A T T 1 A 

C19 — H19 


0.9500 


C7 — H7C 


0.9800 


C20 — H20 


0.9500 


C8 — C9 


1.386 (5) 


C21 — 05 


1.203 (4) 


C8 — C13 


1.393 (4) 


C21 — ^H21 


0.9500 


C15 — Nl — S2 


118.6 (2) 


C8 — C9 — CIO 


119.0 (3) 


C15 — ^Nl — SI 


116.9 (2) 


/~<0 /~^A TTA 

C8 — C9 — ¥19 


1 '^A C 

120.5 


S2 — Nl — SI 


123.77 (16) 


1 A /^A TTA 

CIO — C9 — H9 


120.5 


Uz — SI — Ul 


IzO.zo (14) 


C9 — C 1 0 — C 1 1 


121.5 (3) 


/~\'^ O 1 XT 1 

02 — Si — Nl 


106.30 (14) 


A /' ' 1 A T T 1 A 

C9 — CIO — HIO 


119.2 


01 — SI — 'Nl 


104.66 (13) 


1 1 ^ 1 A T T 1 A 

Cll — CIO — HIO 


119.2 


02 — SI — CI 


110.77 (14) 


C12 — Cll — CIO 


118.2 (3) 


Ol — SI — CI 


1 AO r\ 1 / 1 c\ 

108.91 (15) 


/^l-^ 

C 1 Z — C 1 1 — C 1 4 


Izl.o (4) 


Nl — SI — CI 


"i f\ A CO 

104.58 (13) 


CIO — Cll — C14 


120.2 (4) 


04 — S2 — 03 


120.32 (16) 


C13 — C12 — Cll 


121.5 (3) 


04 — S2 — Nl 


107.97 (15) 


C13 — C12 — H12 


119.3 


03 — S2 — Nl 


104.50 (14) 


Cll — C12 — H12 


119.3 


04 — S2 — C8 


109.75 (15) 


C12 — C13 — C8 


119.6 (3) 


03 — S2 — C8 


108.96 (15) 


C12 — C13 — H13 


120.2 


XT 1 O /~i o 

Nl — S2 — C8 


\ f\ A f\'^ /I A\ 

104.02 (14) 


C8 — C13 — H13 


120.2 


/"lit" 1 

Co — CI — C2 


120.8 (3) 


Cll — C14 — ^H14A 


1 A A ^ 

109.5 


Co — CI — SI 


119.9 (3) 


1 1 A TT1 >iyi 

Cll — C14 — ^H14B 


1 AA ^ 

109.5 


C2 — CI — SI 


119.3 (2) 


TT1 A A y~1 1 yl TT1 /I 

H14A — C14 — H14B 


109.5 


C3 — C2 — CI 


119.4 (3) 


Cll — C14 — H14C 


109.5 


L3 — C2 — Hz 


120.3 


TT1 A A 1 /I TT1 /lO 

H14A — C14 — H14C 


1 AA C 

109.5 


CI — C2 — H2 


120.3 


H 1 4B — C 1 4 — H 1 4C 


109.5 


C2 — C3 — C4 


120.7 (3) 


C20 — C15 — C16 


120.9 (3) 


C2 — C3 — H3 


119.6 


/^"^A 1 C XT1 

C20 — C15 — Nl 


1 1 O A \ 

118.9 (3) 


C4 — C3 — H3 


1 1 A z' 

119.6 


C16 — C15 — ^Nl 


1 '^A 

120.2 (3) 


C5 — C4 — C3 


119.1 (3) 


C17 — C16 — C15 


118.4 (3) 


C5 — C4 — C7 


120.7 (3) 


C17 — C16 — C21 


1 1 O A /ON 

118.9 (3) 


C3 — C4 — C7 


120.2 (3) 


C15 — C16 — C21 


122.7 (3) 


C4 — C5 — Co 


121.2 (3) 


C18 — C17 — C16 


121.0 (3) 


C4 — C5 — H5 


119.4 


C18 — C17 — H17 


119.5 


C6 — C5 — H5 


119.4 


C16 — C17 — H17 


119.5 


Cl — Co — C5 


118.8 (3) 


^1^7 /^10 /~^1A 

C17 — C18 — C19 


1 1 A A 

119.9 (3) 


CI — C6 — H6 


120.6 


C17 — C18 — His 


120.1 


C5 — C6 — H6 


120.6 


C19 — C18 — H18 


120.1 


C4 — C7 — H7A 


109.5 


C20 — C19 — C18 


120.2 (3) 


C4 — C7 — ^H7B 


1 AA C 

109.5 


/"I'^A 1 A TT1 A 

C20 — C19 — HI 9 


1 1 A A 

119.9 


H7A — C7 — H7B 


109.5 


/—• 1 o /"^ 1 A T T 1 A 

C18 — C19 — H19 


119.9 


C4— C7— H7C 


109.5 


C15— C20— C19 


119.6(3) 


H7A— C7— H7C 


109.5 


C15— C20— H20 


120.2 


H7B — C7 — H7C 


1 An c 

109.5 


C19 — C2U — H20 


1 OA O 

120.2 


C9— C8— C13 


120.1 (3) 


05— C21— C16 


123.5 (3) 


C9— C8— S2 


119.7(2) 


05— C21— H21 


118.2 


C13— C8— S2 


120.2 (3) 


C16— C21— H21 


118.2 


C15— Nl— SI— 02 


168.6 (2) 


04— S2— C8— C13 


-160.5 (3 
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C 1 

b2— 


-Nl — SI — Uz 


O 1 A /'0\ 

— zl.4 (z) 


03 — s2 — C8 — C13 


O /C^ o /o \ 

— Z0.8 (3) 


C15- 


— Nl — si — Ol 


40.3 (2) 


XT1 CO /~^0 1 O 

N 1 — s2 — C 8 — C 1 3 


84.2 (3) 


i)2— 


-Nl — si — Ol 


—149.72 (18) 


C 1 3 — C 8 — C9 — C 1 0 


-1.5 (5) 


C15- 


— Nl — si — CI 


-74.1 (2) 


o /~^o f\ 

s2 — C8 — C9 — C 1 0 


1 TO ^ /0\ 

178.6 (3) 


S2— 


XT 1 CI /-'I 

-Nl — SI — CI 


95.8 (2) 


C8 — C9 — C 1 0 — C 1 1 


0.5 (5) 


C15- 


XT 1 C '~i 

— N 1 — s2 — 04 


138.1 (z) 


C9 — CIO — Cll — C12 


A 1 /C\ 

-0.1 (5) 


C 1 


XT1 O'l 

-N 1 — s2 — 04 


-31.7(2) 


C9 — CIO — Cll — C14 


1 TA £. f A\ 

179.6 (4) 


C15- 


XT1 CI /~\'^ 

— N 1 — Sz — U3 


8.9 (3) 


1 (\ /"'lo /-^io 

C 1 0 — L 1 1 — C 1 z — C 1 3 


A T /CN 

0.7 (5) 


C 1 


XT1 CO 

-N 1 — bl — Uj 


— lou.yi (18) 


/^i/i /^ii /^io r^\i 
C 1 4 — C 1 1 — C 1 z — C 1 3 


1 TA A i A\ 

— 1 /v.O (4) 


Ci5- 


XT 1 CO O 

— N 1 — s2 — Co 


—105.4 (2) 


Cll — C12 — C13 — C8 


-1.7 (6) 


C 1 

si— 


XT1 O^ /~*0 

-N 1 — s2 — C8 


84.9 (2) 


C9 — C8 — C 1 3 — C 1 2 


O 1 /C\ 

2.1 (5) 


02— 


CI 1 

-bl — CI — Co 


26.1 (3) 


CO t~^o /^io /~^io 

Sz — C8 — C 1 3 — C 1 z 


1 TO A /"T \ 

—178.0 (3) 


Ol- 


-SI— CI— C6 


ioU.o (2) 


CO XT1 1 Z /^OA 

Sz — JNl — Co — CzU 


OA A /'JA 

—80.4 (3) 


Nl- 


-SI— CI— C6 


—88.0 (3) 


C 1 XT1 1 C /"'OA 

bl — Nl — CI 5 — CzO 


A A 1 /OX 

90.1 (3) 


02- 


-SI— CI— C2 


-155.9 (2) 


CO XT 1 /" 1 r f~\ \ /' 

S2 — N 1 — C 1 5 — C 1 6 


1 A A O /O \ 

100.8 (3) 


Ol- 


-SI— CI— C2 


-21.5 (3) 


CI XT 1 ' -1 c 1 Z' 

SI — Nl — C15 — C16 


O O T /O \ 

-88.7 (3) 


Nl- 


-SI— CI— C2 


89.9 (3) 


/-'OA /"'IC /~^1zr /-'IT 

C20 — C 1 5 — C 1 6 — C 1 7 


A T /C\ 

-0.7 (5) 


C6— CI— C2— C3 


2.7 (5) 


Nl — CI 5 — Clo — C17 


1 TO A /0\ 

178.0 (3) 


Sl- 


-CI— C2— C3 


-175.2 (3) 


C20 — C 1 5 — C 1 6 — C2 1 


1 T A O \ 

179.2 (3) 


Cl- 


-C2— C3— C4 


-1.0 (5) 


XT1 /-^ 1 C /^ 1 ^ /-'O 1 

Nl — C15 — Clo — C21 


O A f C\ 

-2.0 (5) 


C2- 


-C3— C4— C5 


-1.4 (5) 


r^\£i r^^n r^\Q 
C15 — Clo — CI / — Clo 


—0.8 Kp) 


C2- 


-C3— C4— C7 


177.6 (3) 


C21 — Clo — C17 — CI 8 


1 TA O /0\ 

179.3 (3) 


C3- 


-C4— C5— C6 


O 1 

2.1 (5) 


Clo — C17 — CI 8 — C19 


1 T /'/^\ 

1.7 (6) 


C7- 


-C4— C5— C6 


—177.0 (3) 


/^1T /^10 /^1A /"'OA 

C 1 7 — C 1 8 — C 1 9 — C20 


-1.2 (6) 


C2- 


-CI— C6— C5 


-2.0 (5) 


r^i^ r^oA r^iQ 
C i 0 — C 1 5 — UzO — (_ 1 y 


1.2 (5) 


Sl- 


-CI— C6— C5 


175.9 (2) 


Nl— C15— C20— C19 


-177.5 (3) 


C4- 


-C5— C6— CI 


-0.4 (5) 


C18— C19— C20— C15 


-0.3 (6) 


04- 


-S2— C8— C9 


19.4 (3) 


C17— C16— C21— 05 


11.7 (5) 


03- 


-S2— C8— C9 


153.1 (3) 


C15— C16— C21— 05 


-168.3 (4) 


Nl- 


-S2— C8— C9 


-95.9 (3) 







Hydrogen-bond geometry (A, °) 


D—Yi-A 


Z)— H 




D-A 


D—Vi-A 


C6— H6-02' 


0.95 


2.62 


3.261 (4) 


125 



Symmetry code: (i) -x, ->^1, -z. 
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